Cleaning and cleansing is a worldwide common need, which has to be satisfied from the viewpoint of health care, hygiene-care and life style. Our generation has seen many changes in the composition of soaps and detergents used for a host of applications including personal cleansing, dishwashing, clothes and fabric washing (1). In daily life, powder detergents and bars / cakes are widely used for laundry cleaning due to their low cost and good performance.
• Surfactant gels (fluid = water/surfactant mixture)
The IUPAC defines "gels" as "colloidal systems" with a finite usually rather small yield stress. Lipophilic and hydophilic gels may be basically categorized according to the following scheme:
• Covalently bonded polymer networks with completely disordered structures • Physically bonded polymer networks, predominantly disordered but containing ordered loci • Well-ordered gel meso-phases For cleaning purpose two types of gels are used viz. soap gel and surfactant gel. Surfactant gels are lyotropic liquid crystals. They form by association of hydrated or solvated surfactant molecules. Depending on the structure and concentration of the surfactant differently arranged liquid crystalline phase might form. Cubic and hexagonal liquid crystal behave clearly visco-elastic, showing behavior of both solid and liquid in common with most typical gels, they posses a substantial yield stress. Cubic surfactant gels react high elastic upon mechanical agitation. As their oscillating frequency is within the acoustic range, they are called ringing gels. Lamellar liquid crystals are regularly arranged in one dimension and are thus more fluid than cubic or hexagonal phases. However, they are although less pronounced, also visco-elastic (3).
Salient Features of Gel Detergents
1. Gel detergents are 100% soluble in hard water and does not form precipitate which significantly reduce the consumption and results in considerable cost saving. 2. Gel detergents are manufactured by using optical brighteners and optical whiteners due to which there is no requirement of detergent cakes or ultramarine blue. This result in considerable saving of time and money. 3. Gel detergents contain optical softeners, which help prevent fibers from braking and keep the clothes soft and new. 4. Gel detergents contain bio-bleach stain removers (e.g. enzymes). So it removes strains like oils, greases, dust etc. very easily. 5. Gel detergents does not contain acid slurry and hence it is very safe to use and does not harm the skin. 6. Gel detergents are very useful for washing machine and give best result with minor doses. 7. Gel detergents retain the whiteners and color intact due to its organic structure and doesn't form yellowish color on white fabrics. 8. Gel detergents are suitable for all types of clothes including wool, cotton, linen etc. 9. Gel detergents doesn't contain any insoluble substances as a result it doesn't adversely affect the surface. 10. Gel detergents for utensil can be affectively used in dish washing machine. 11. Gel detergents are suitable for washing ceramic glass, stainless steel, crockery etc. and also give excellent result when used to clean articles made up of conventional metals such as brass, copper etc.
Detergent Gels Formulations
Everywhere the target of the detergent producers is to increase the products performance and to decrease it's manufacturing cost. This depends on the quality and availability of detergent ingredients, which affect both the performance sides, perceived by the consumers and finished product cost. Gels are physical form that represents the most advanced step in evolution of the manufacturing technology towards product. Gel concept associates to the compact detergent as in both cases the focus is on the incorporation of the maximum quantities of "effective" components into the physical structure of the product.
Gel formulation is both science and art. It requires a good balance among product performance, esthetics, safety, and cost. From the consumer point of view, the important attributes for cleaning is to clean clothes without damaging effect. Formulation of gels typically involves: (a) Selecting appropriate raw material for the desired performance (b) Developing formulas and optimizing for performance (c) Optimizing product esthetics (d) Optimizing product cost (e) Aging for product stability (4) The categories of ingredients well established for the powder laundry detergents are of course shared by the gel too; surfactants, builders, and bleaches are the back- 
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bone of the formulation as far as the performance in the washing cycle is concerned. Gels due to its structure, must have good compatibility, higher density and solubility. Besides this, the first and foremost requirement of gels is that they should disintegrate fast in water. The incorporation of dissolution aids, therefore a must for laundry gels.
Gelling tendencies of block copolymer increase as ethylene oxide content and total molecular weight increase. Gel formation is an important criterion in selecting surfactants for health care products, household cleaners, (like solid blocks) and various industrial applications. Block copolymer gels are thought to be formed by hydrogen bonding in aqueous systems, caused by the attraction of the surfactant ether oxygen atoms with water protons, making a high level of oxyethylation coupled with a high molecular weight the first consideration. Some additives can strengthen a gel, while others can weaken it. Thus, any material added to a gel system may affect the gel's strength and reformulation may be required to achieve the desired finished properties. Gel formation may be prevented by incorporating any secondary surfactants and inorganic salts in the water to be used to dilute the high-active surfactant, prior to its introduction into the mixing vessel (5). The following conditions will modify gel consistency:
1. Varying the concentration of block copolymer. 2. Less block copolymer is required at higher pH to maintain gel strength. 3. Small amount of water-insoluble organic material can increase gel strength (rigidity). 4. Some organic solvent weakens gels. 5. Inorganic salts or strong electrolytes soften gels. 6. Other surfactant will weaken gels. They complete in the hydrogen-bonding lattice. Hsu et al. developed a process of making gel detergent composition that comprises mixing of ingredients of main mixture and a gelling post-mixture which comprise in total (a) from about 8% to about 35% by weight of the components of a surfactant, selected from the group consisting of anionic, cationic and amphoteric surfactants and mixtures thereof (b) from about 0.1% to 5% by weight of the compound of a non-neutralized fatty acid (c) from about 50% to about 90% water wherein (1) the mixing is carried out in at least one-inline static or dynamic mixture and (2) the gelling postmix constitute from about 1% to about 30% of the compound and comprises an ingredient selected from the group consisting of the non-neutralized fatty acid or sulfuric acid or an anionic surfactant acid precursor. The preferred process includes the mixing of the main mixture and gelling post-mix just prior to either filling or storing the compound (6).
Delleo et al. introduced cleaning compound, which enhance hard surface to exhibit excellent water-spreading and oil repellency and provided a next time easier cleaning consumer benefit contained selected polymers. The cleaning compound included (a) a water-soil or water-dispersible copolymer of (1) a first monomer having a permanent cationic charge or that is capable of forming a cationic charge on protonation (2) a second monomer that is acidic and that is capable of forming an anionic charge in the compound (3) a third monomer having an uncharged hydrophilic group and (4) optionally a fourth monomer that is hydrophobic (b) optionally an organic solvent and (c) optionally an adjuvant. Hydrophobic polymer gel can be formed by applying the polymer on a surface and allowing water to be sequesterized from the atom into polymer. The polymer gel can also provide easier next time cleaning. The surface of textile and related material can be engineered by the formation of polymer gel films. Polymer gels also provide a vehicle by which sites of chemical reaction can be localized (7).
Richards Randall developed a clean cross linked polymer gel compound that was the reaction product of a micro emulsion containing (a) 1-70 weight% of an anhydride functionalized polymer, (b) 0.1-40 weight% of a cross linking agent (c) 0.01-50 weight% of surfactant (d) 0.01-30 weight% of water and (e) 10.0-95.0 weight% of hydrophobic liquid gel based on the total weight of the polymeric gel compound. The gel compound was prepared by combining all ingredients forming a microemulsion for example an aqueous gel was prepared by combining a premix (A) containing 5.0g of a fragrance oil and 1.9 g of lethene N4/ 9000-10MA with a premix (B) containing 2.4g of a fragrance oil, 0.1g water, 0.2g sulfonic N40 and 0.3g jeffamine XTJ-403. The micro-emulsion obtained was poured into a dish resulting in a clear gel (8 Rachna and V.K. Tyagi tion process was observed by dynamic oscillatory experiment. The effect of compound temperature on the gel point was discussed. Furthermore, an indication of the gel point for the water-based sodium borosilicate gel was found. The turbidity was investigated by UV/visible spectroscopy and optical microscopy. I.R. spectroscopy measurement was applied to characterize the gelation process too (9).
Marioka et al. developed the gel which includes reacting CaO and /or Ca(OH) 2 with alkali metal, alkali metal aluminosilicate (e.g. sodium aluminate) and an organic compound (e.g. sucrose) in presence of water. An anion collector containing Ca aluminum gel as effective component was also described (10).
Selaghi et al. synthesized a gel containing transparent water borne resin (e.g. polyurethane and SiO 2 ) in enough amount create thixotropy in gel and maintain the transparency at humidity and dry state (11).
Hsu et al. prepared a shear-thining lamellar gel laundry detergent and / or pre-treater composition comprises (a) from about 8% to about 35% by weight of the compound of a surfactant A, selected from the group consisting of anionic, nonionic, cationic and amphoteric surfactant and mixture, thereof (b) from about 0.1% to about 5% by weight of the compound of non-neutralized fatty acid, (c) from about 50-90% water, wherein the weight % ratio of the non-neutralized fatty acid to surfactant was less than about one but greater than or equal to gelling index value, G defined by equation G= (0.75/1+-0.11XA) 8.3 -(0.0062XA-0.25). This product offers an advantage of laundry pre-treater and detergent in a single product (12).
Hines et al. introduced a shear thinning transparent gel laundry detergent composition that comprises a surfactant system containing surfactant material selected from an anionic surfactant, nonionic surfactant or a mixture formula R 3 [CR 1 -OH] R 2 , where R 1 , R 2 and R 3 are independently selected from hydrogen and saturated or unsaturated linear, branched C 1-16 alkyl groups whereby the total number of carbon atom in the gelling agent were between 8 and 17. It has been found that this gel laundry composition can provide stable suspended particles or capsules either for improving visual appearance or for practical region (13).
Aszman et al. studied gel detergent composition that comprises anionic surfactant (e.g. organic sulfates) 5-50%, C [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] alkyl ethoxylated sulfate of metal salt 0-30%, nonionic surfactant 0-20%, zwitterionic surfactant 0-10%, alkali metal hydroxide 0-7%, alkali metal arylsulfate 0-8%, Mg-containing gelling agent (e.g. MgSO 4 .7H 2 O) 0-14%, hydroxypropyl cellulose 0.5-10% and rest of water (14) .
Ingredients and Their Functional Properties
A typical detergent gel consists of all or some of the following components. In addition, it may contain other special ingredients designed for specific functions.
1 Surfactants
Surfactants are primarily responsible for wetting the surface of fabrics as well as the soil, helping to lift the strain off the fabric surface and to stabilize dirt particulates or emulsify the grease droplets. In recent years two major types of surfactant -alkyl sulphate and alkyl ethoxy sulphate have been made available in a high concentrated form (15) .
Surfactants are organic compounds whose molecules consist of two parts: a water-hating (hydrophobic) part and a water-loving (hydrophilic) part. When a surfactant molecule is introduced into water, the water-hating part tries to escape by attaching itself to any available surface other than water. At the same time, the waterloving part tries to remain in water. As a result, surfactants tend to strongly "adsorb" or cling to many surfaces, such as fabric, soil, glass, and where the water and air meet (the water/air interface). Accordingly, the following surface interaction/impacts are observed:
• When they adsorb to a surface, surfactants can loosen and remove the soils from the surface. • When they adsorb to soil, surfactants hold soil particles in suspension and help prevent them from redepositing onto the surface from which they have been removed. • When they are adsorbed at the water/air interface, they reduce the surface tension of water and allow the water to spread out. Without the use of a surfactant, water tends to "bead up" in droplets. This beading slows down the wetting of the surface and inhibits the cleaning process. Surfactants make water "wetter. Anionic surfactants have a negative charge. Anionic surfactants are effective in removing particulate (dirt, dust, etc.) and oily soils. In hard water, they react with positively charged water hardness minerals, such as calcium and magnesium. Soap is the original anionic surfactant. In hard water it combines with calcium and magnesium salts to form an insoluble soap film or scum. In general, anionic surfactants tend to generate higher suds levels than other classes of surfactants. The main anionic surfactants are sodium alkyl benzene sulphonate, alkyl sulphate and alkyl ethoxylated sulphate.
Cationic surfactants have a positive charge. In hard surface cleaners, they can be used as effective antimicrobial agents.
Nonionic surfactants do not have an electrical charge. Because of this, they tend to be less seriously affected by water hardness. In general, they are low foaming and are especially useful in products, which are designed to require little rinsing. Nonionic surfactants are usedprimarily ethoxylated fatty alcohols. Nonionics are employed to a lesser extent, mostly to aid in the removal of water-soluble soil (16) .
The major surfactants in cleaning products are biodegradable. This means that in sewage treatment facilities bacteria break them down, first to smaller molecules and ultimately to carbon dioxide, water and minerals.
2 Builders
The contribution of detergent builders to washing of clothes is well established (17) . Builders are formulated into detergent mainly to sequester the hardness of water as well as to disperse the dirt and soil particulates in the wash water. Common builders used are sodium and potassium hydrophosphate, silicates, carbonates, aluminosilicates, and citrates. Sodium silicate used as a corrosion inhibitor and as an intermediate to make magnesium silicate as a perborate stabilizer, has also been used to the extent of 10-20% as a builder (18) .
Builders follow surfactants in importance as ingredients in household cleaners, particularly in all-purpose cleaners. The primary function of a builder is to counteract the detrimental effects of hardness ions, which arise in wash solution not only from the tap water but also from the wash load (19) . The most basic function of builders is to tie up the hardness minerals in water so they do not interfere with the cleaning action of the surfactants. They soften water and also aid in keeping soil particles in suspension, thus assuring that cleaned surfaces remain clean. There are three types of builders:
Sequestering builders are, in many ways, the most effective type. Sometimes also referred to as a chelating agent (from the Greek word for crab's claw). This type of builder forms a tightly bound, water-soluble complex with calcium or magnesium ions. These water hardness ions are then removed in the rinsing operation.
Some builders also tie up the ions of heavy metals, such as iron and manganese. Heavy metal ions can form colored products when oxidized by air, oxygen or bleaches. Their inactivation thus contributes to good cleaning results. Complex phosphates, ethylene diaminetetraacetic acid (EDTA) and sodium citrate are common sequestering builders.
Precipitating builders also remove hardness ions. They do so by forming insoluble calcium compounds. In the cleaning process, this precipitate needs to be removed along with the other soils on the surfaces being cleaned. Sodium carbonate, polyphosphate and sodium silicate are examples of precipitating builders.
Ion exchange builders function by trading electrically charged particles. Sodium aluminosilicate (zeolite) is an ion exchange builder. The ion exchange behavior of these sodium aluminum silicates depends on size and hydration of the ions (20) . A patent for the synthesis of sodium aluminate was issued to Gans, in Germany, in 1906 (21) and (22).
3 Optical Brighteners
Optical brighteners are colorless dyes that absorb ultra violet radiation and emit bluish light, making fabric look white and brighter. Due to this property, the yellow cast of the substrates can be compensated and their brightness is increased (23) and (24) . Most detergents contain brightener in their composition, their content adjusted more or less to reflect regional consumer preferences.
4 Enzymes
The enzymes consist of protease and an amylase. In addition detergent may also contain lipase and cellulase enzymes. The function of protease to digest protein stains such as blood and proteinaceous food strains, while the amylase acts on starchy strains. Lipase attack on fatty chain in greasy stains and is good at cleaning 559 certain oily soils. Cellulase is an enzyme that act on to cellulose and is being used in detergent for removing pills in cotton fabrics, thereby restoring reflectance of the fabric surface.
Enzymes break down soils into simpler forms that can easily be removed by the cleaner. They are proteins that are classified by the type of soil they break down: amylase works on starch soils, lipase on fatty and oily soils and protease on protein soils. In Europe, the first market for enzymatic detergents, more than 50% of all laundry detergents marketed today contain enzymes (25).
Bleaches
A bleach is included for the removal of bleachable stains, such as those associated with tea, coffee, red wine, and fruit and vegetable products, which are not detersive or enzymatic elements of the formulations (26) . Bleaching agents are primary adjuncts of the cleaning process (27) . Bleaching agents act as soil and stain removers. They attack soil chemically, breaking it down to smaller units. Colored soils and stains are oxidized to a colorless, more easily removable form. The most commonly used bleaching agent is sodium hypochlorite, which is prepared from chlorine gas and a solution of sodium hydroxide. Sodium hypochlorite is an effective, relatively indiscriminate oxidizing agent. Not only does it attack soil, but it is also a disinfectant capable of attacking and destroying bacteria, viruses and mold.
Bleaching agents convert soils into colorless, soluble particles, which are easily removed by detergents, then carried away in the wash water, brighten and whiten fabrics help remove stubborn stains. Sodium hypochlorite bleaches (also called chlorine or liquid household bleach) are the more powerful laundry bleaches; they disinfect, as well as clean and whiten. They work on many whites and colorfast washables but not on wools or silks. Oxygen (color-safe) bleaches are more gentle, working safely on all washable fabrics. They work best in maintaining whiteness, not in restoring it.
6 Prewash Soil and Stain Removers
Effective in pretreating heavily soiled and stained garments, especially those made from polyester fibers. Work well on oil-based stains like animal fats, body soils, cooking oils, cosmetics and motor oils.
7 Acids
Acids can dissolve calcium and metal salts and find use in tub, tile, and sink and toilet bowl cleaners. Phosphoric acid is a common ingredient in such formulations. Hydrochloric acid is a strong acid used in some toilet bowl cleaners. As an organic acid, hydroxyacetic acid is milder than hydrochloric or phosphoric, but one which provides a measure of sequestering effectiveness. Vinegar (acetic acid) is the weakest acid in this series.
8 Alkalis
Alkalis ensure that pH is maintained at a desirably high level during cleaning. Sodium hydroxide and sodium metasilicate are strong alkalis, which not only maintain a high pH, but also play a primary role in removing solid grease. Sodium carbonate, in addition to providing a moderately high pH, provides buffering to maintain pH levels when a product is diluted. It can also precipitate out water hardness ions and, thereby, provide some building function.
Sodium bicarbonate (baking soda) provides alkalinity at a somewhat lower pH. It is useful for buffering formulations, which will contact the skin and for other uses where mildness is important. Silicates perform additional useful functions. They provide corrosion protection, particularly on "white" metals like aluminum. They are also helpful in suspending fine particles and reducing the redeposition of soil that has been removed from surfaces. Ammonia is a particularly useful alkali in floor wax removers.
9 Antimicrobial Agents
Antimicrobial agents can destroy bacteria and viruses by interfering with their metabolism or destroying their cell walls. Different chemical structures can serve this purpose, including alcohol, sodium hypochlorite, iodine, pine oil, phenolic and quaternary ammonium compounds. Such molecules act as disinfectants in household cleaning product formulations.
10 Colorants
Colorants are present in most products. They provide a product with an individual characteristic and an appealing appearance. Often, they also act as tracers. In certain toilet bowl cleaners, for example, the disappearance of color indicates the product is exhausted. In other products, the tracer indicates the location of product and helps assure uniform product application, as in 
11 Fragrances
Fragrances cover the base odor of the chemicals used in cleaning products. They may also counteract any malodor inherent in soil itself and leave a pleasing scent after cleaning. Rose alcohols are traditional and prior to the introduction of synthetics, these were principally obtained from citronella and lemongrass oils (28).
12 Polymers
Polymers are compounds whose molecules are very large, compared to most of the other materials found in household cleaners. The molecules are made up of many (up to millions) smaller molecules, which may be identical or which may be of two, and sometimes three, kinds. Linking the smaller molecules to each other is a process referred to as polymerization. When polymers dry, they form films, much in the same manner in which paint dries to a thin film. This is particularly helpful in floor care products where the film protects the surface and may provide a shine as well. Polymers can also be used as builders and can assist as thickening agents.
13 Processing Aids
Processing aids are added to keep the product homogeneous under varying storage conditions, and to provide desirable dispensing characteristics. Such aids include clays, polymers, sodium silicate and sodium sulfate.
14 Preservatives
Preservatives protect the product against the natural effects that occur when a product ages such as decay, discoloration, oxidation and bacterial attack. Preservatives include ingredients such as butylated hydroxytoluene, ethylene diaminetetraacetic acid and glutaraldehyde.
1Solvents (organic)
Solvents (organic) have a specific place in products where grease removal and cleaning without leaving a residue is important, Window cleaners and products for removing finger marks on walls, are good examples. Since such products are generally liquid with water as the main ingredient, useful solvents must not only be able to dissolve grease, but must also be compatible with water. Organic compounds make up the solvents of choice in these products.
Applications of Gels 7 Conclusion
The reasons explaining the fact that laundry gels have so far covered only a niche of the market can be deducted by considering the several factors indicated here below: high price limiting the diffusion to developed/mature market areas, improvable solubility and mechanical resistance, possible product miss-dosing. Some other factor that can make detergent gel popular in future are: very good overall performances, nice packing, extreme easiness in usage, perfume preservation.
